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Response to Arguments 

1 . Applicant's arguments with respect to independent claims 1,8, 15 have been 
considered but are moot in view of the new ground(s) of rejection. 


Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

3. Claims 1-3, 5, 7 are rejected under 35 U.S.C. 103(a) as being obvious over 
Boccuzzi et al. (U.S. 5,786,725) in view of Chung et al. (U.S. 2004/0190655), 
Applicant's admitted prior art of the instant application (hereafter referred to as AAPA) 
and Huang et al. (U.S. 5,991 ,289). 

With respect to claim 1 , Boccuzzi et al., disclose: means for converting the input 
signal to in-phase and quadrature components (not shown, but see Fig. 1A, and Fig. 
1 B, DQPSK transmitter and receiver where it is understood that the I and Q signal are 
combined to be transmitted over the communication medium, and at the receiver I and 
Q signals are separated into I and Q signals); a differential demodulator to determine a 
demodulated phase by comparing the in-phase and quadrature components of the input 
signal with a first delayed, conjugated version of the in-phase and quadrature 
components of the input signal (see Fig. 2, differential detector, see column 2, lines 14- 
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1 6, 27-41 ); and a symbol mapping circuit to map the phase to an output symbol, 
comprising one or more bits of data (see column 1 , table 1 and column 2, lines 42-49 for 
the symbol mapping based on the detected phase shift). 

Boccuzzi et al., do not disclose: a frequency offset calculation circuit to determine 
a frequency offset between an oscillator in the DPSK receiver and an oscillator in the 
DPSK transmitter by comparing the in-phase and quadrature components of the input 
signal with a second delayed, conjugated version of the in-phase and quadrature 
components of the input signal; wherein the delay associated with the second delayed, 
conjugated version of the in-phase and quadrature components of the input signal is 
less than one symbol interval; a frequency correction circuit to correct the demodulated 
phase using the frequency offset into a corrected phase; a phase correction circuit to 
determine an absolute phase using the corrected phase; 

In the same filed of endeavor, Chung et al., disclose: a frequency offset 
calculation circuit (see first sentence of paragraph [0004] and Fig. 1) to determine a 
frequency offset between an oscillator in the DPSK receiver and an oscillator in the 
DPSK transmitter by comparing the in-phase and quadrature components of the input 
signal with a second delayed, conjugated version of the in-phase and quadrature 
components of the input signal; wherein the delay associated with the second delayed, 
conjugated version of the in-phase and quadrature components of the input signal is 
one symbol interval; (see paragraph [0005] and Fig. 1 operation inside box 40 
performed on symbols (the are the in-phase and quadrature components) and see 
estimation of AO phase rotation caused by the carrier offset). 
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Therefore at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Boccuzzi et al., so that it includes the 
frequency offset determination circuit of Chung et al., since phase errors introduced by 
carrier offset cause symbol phase rotation in differential demodulations (differential 
PSK, BPSK, QPSK) therefore the phase rotation caused by the frequency offset has to 
be known so that demodulation errors are avoided. 

The AAPA discloses: a frequency correction circuit to correct the demodulated 
phase using the frequency offset into a corrected phase (see Fig. 2 of the instant 
application, adder 223 adding the phase error corresponding to the frequency offset to 
the phase determined from the differential demodulator); determining an absolute 
phase; and a symbol mapping circuit to map the absolute phase to an output symbol, 
comprising one or more bits of data [see last sentence of paragraph [0008]). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Boccuzzi and Chung, so that the phase rotation 
estimate (caused by the frequency (carrier) offset) is added to the phase determined by 
the differential demodulator so that a phase that is compensated for carrier offset is 
obtained. Also, it would have been obvious to a person of ordinary skill in the art to 
modify the system of Boccuzzi and Chung so that it includes a phase correction circuit 
that determines an absolute phase using the corrected phase so that it can be mapped 
to symbols and corresponding bits (AAPA, paragraph [0008]). 

In the same field of endeavor (AFC, and DPQPSK receiver), Huang et al., 
disclose: a frequency offset calculation circuit (see column 5, lines 3-30 equation (1) Af R 
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is the carrier frequency offset, Fig. 4, see delay Tu, column 5, lines 41-46, Tu is 
approximately one-fifth of the overall symbol duration). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Boccuzzi, Chung, AAPA based on the teachings 
of Huang so that the second delay (used for a frequency offset estimation) is less than 
one symbol interval so that the frequency offset estimation is obtained with a minimal 
impact from multipath distortion (column 7, lines 15-33). 

With respect to claim 2, Chung et al., discloses: removing noise and glitches 
caused by phase transients between symbols, see squaring operation of element 20 of 
Fig. 1 , and second half of paragraph [0005] and all of paragraphs [0006]-[0007], where 
the squared phasor (that includes the frequency offset) that is insensitive to phase 
differences between successive modulated samples (understood to also include phase 
errors (transients) caused for example by non-ideal components), and see that the 
noise can be ignored). 

With respect to claim 3, Boccuzzi et al., disclose: wherein the delay associated 
with the first delayed version of the in-phase and quadrature components of the input 
signal in the differential demodulator is approximately one symbol interval (column 2, 
lines 22-26, see that Ts is one symbol interval). 

With respect to claim 5, all of the limitations of claim 1 are analyzed above in 
claim 1 and the AAPA discloses: further comprising an optimal sample calculation circuit 
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to determine an optimal sample to use to determine the demodulated phase and the 
frequency offset (see Fig. 2, elements 210, 212, 214, and the control of switches 208 
and 216 see paragraphs [0008]-[0010] of the specification). 

With respect to claim 7, all of the limitations of claim 7 are rejected above in claim 
5, and claim 7 is rejected similarly to claim 2 above. 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being obvious over Boccuzzi et. al. 
(U.S. 5,786,725) in view of Chung et. al. (U.S. 2004/0190655), Applicant's admitted 
prior art of the instant application (hereafter referred to as AAPA) and Huang et al. (U.S. 
5,991 ,289) as applied to claim 1 above, and further in view of Legrand et al., (U.S. 
6,674,822). 

With respect to claim 6, neither Boccuzzi et al., or Chung, or AAPA or Huang 
disclose: wherein the optimal sample calculation circuit determines the optimal sample 
as the sample associated with a peak amplitude of the combined in-phase and 
quadrature components of each sample in each symbol interval. 

In the same field of endeavor, Legrand et al., disclose: wherein the optimal 
sample calculation circuit determines the optimal sample as the sample associated with 
a peak amplitude each sample in each symbol interval (see column 1, lines 62-67, 
column 2, lines 7, column 3, lines 40-42, where the sample (and subsequently the 
sampling instant) with the maximum value is determined and keeps updating). At the 
time of the invention, it would have been obvious to a person skilled in the art at the 
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time of the invention, to use the teachings of Legrand in the system of Boccuzzi , to 
determine the optimal sample as the sample associated with a peak amplitude 
(maximum value) of the combined in-phase and quadrature components of each 
sample in each symbol interval. The benefit of using the teachings of Legrand et. al., in 
the system of the Boccuzzi (to perform best sample selection) include: limiting the 
number of computations and operating costs (see column 1 , lines 49-51 of Legrand et. 
al.,) 


5. Claims 1-3, 5 7-12, 14-16, 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hendrickson et al., (U.S. 6,055,281 ) in view of Chung et al., (U.S. 
2004/019655), Applicant's admitted prior art of the instant application (hereafter 
referred to as AAPA) and Huang et al. (U.S. 5,991 ,289). 

With respect to claim 1 , Hendrickson et al., disclose: means for converting the 
input signal to in-phase and quadrature components (see Fig. 2, and Fig. 3A showing 
details of block 210, see I and Q components out of mixers 306 and 308, column 7, 
lines 34-40, column 10, lines 33-39); a differential demodulator to determine a 
demodulated phase by comparing the in-phase and quadrature components of the input 
signal with a first delayed, conjugated version of the in-phase and quadrature 
components of the input signal (Fig. 2 block 212 Differential decoder, details of which 
are shown in Figure 4a, see column 16, lines 4-34); a symbol mapping circuit to map 
the absolute phase to an output symbol, comprising one or more bits of data (Fig. 2, 
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block 1214, slicer, see column 17, lines 16-44, see table 2 where absolute values of the 
phase (Im) component are mapped into an output code). 

Hendrickson et al., do not expressly teach: a frequency offset calculation circuit 
to determine a frequency offset between an oscillator in the DPSK receiver and an 
oscillator in the DPSK transmitter by comparing the in-phase and quadrature 
components of the input signal with a second delayed, conjugated version of the in- 
phase and quadrature components of the input signal; wherein the delay associated 
with the second delayed, conjugated version of the in-phase and quadrature 
components of the input signal is less than one symbol interval; a frequency correction 
circuit to correct the demodulated phase using the frequency offset into a corrected 
phase; a phase correction circuit to determine an absolute phase using the corrected 
phase; 

In the same filed of endeavor, Chung et al., disclose: a frequency offset 
calculation circuit (see first sentence of paragraph [0004] and Fig. 1) to determine a 
frequency offset between an oscillator in the DPSK receiver and an oscillator in the 
DPSK transmitter by comparing the in-phase and quadrature components of the input 
signal with a second delayed, conjugated version of the in-phase and quadrature 
components of the input signal; wherein the delay associated with the second delayed, 
conjugated version of the in-phase and quadrature components of the input signal is 
one symbol interval (see paragraph [0005] and Fig. 1 operation inside box 40 performed 
on symbols (the are the in-phase and quadrature components) and see estimation of AO 
phase rotation caused by the carrier offset. 


Application/Control Number: 10/615,880 Page 9 

Art Unit: 2611 

Therefore at the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to modify the system of Hendrickson et. al., so that it includes 
the frequency offset determination circuit of Chung et. al., since phase errors introduced 
by carrier offset cause symbol rotation in differential demodulations (differential PSK, 
BPSK, QPSK) therefore the phase rotation caused by the frequency offset has to be 
known so that demodulation errors are avoided. 

Applicant's admitted prior art discloses: a frequency correction circuit to correct 
the demodulated phase using the frequency offset into a corrected phase (Fig. 2, adder 
223, adds the phase offset corresponding to the frequency offset to the phase out of the 
differential demodulator). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Hendrickson et al., and Chung et. al., based on 
the teachings of AAPA, so that the phase rotation caused by the frequency offset 9as 
taught by Chung) is added to the phase out of the differential decoder of Hendrickson 
et. al., so that the phase offset rotation is accounted for. With respect to the limitation, "a 
phase correction circuit to determine an absolute phase using the corrected phase;" see 
that in the system of Hendrickson et. al., modified by Chung and AAPA, the slicer takes 
an absolute value of the phase of the frequency-offset corrected phase. 

In the same field of endeavor (AFC, and DPQPSK receiver), Huang et al., 
disclose: a frequency offset calculation circuit (see column 5, lines 3-30 equation (1) Af R 
is the carrier frequency offset, Fig. 4, see delay Tu, column 5, lines 41-46, Tu is 
approximately one-fifth of the overall symbol duration). 
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At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Hendrickson et al., Chung, AAPA based on the 
teachings of Huang so that the second delay (used for a frequency offset estimation) is 
less than one symbol interval so that the frequency offset estimation is obtained with a 
minimal impact from multipath distortion (column 7, lines 15-33). 

With respect to claim 2, Chung et al., discloses: removing noise and glitches 
caused by phase transients between symbols, see squaring operation of element 20 of 
Fig. 1 , and second half of paragraph [0005] and all of paragraphs [0006]-[0007], where 
the squared phasor (that includes the frequency offset) that is insensitive to phase 
differences between successive modulated samples (understood to also include phase 
errors (transients) caused for example by non-ideal components), and see that the 
noise can be ignored). 

With respect to claim 3, Hendrickson et al., disclose: wherein the delay 
associated with the first delayed version of the in-phase and quadrature components of 
the input signal in the differential demodulator is approximately one symbol interval (see 
Fig. 4a, delay, column 16, lines 20-34 where in equation (10) is the product of symbol k 
and the conjugated version of symbol k-1 , i.e. delay 403 has a duration of approximately 
one symbol interval). 
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With respect to claim 5, all of the limitations of claim 1 are analyzed above in 
claim 1 and the AAPA discloses: further comprising an optimal sample calculation circuit 
to determine an optimal sample to use to determine the demodulated phase and the 
frequency offset (see Fig. 2, elements 210, 212, 214, and the control of switches 208 
and 216 see paragraphs [0008]-[0010] of the specification). 

With respect to claim 7, all of the limitations of claim 7 are rejected above in claim 
5, and claim 7 is rejected based on a rationale similar to the one used to reject claim 2 
above. 

With respect to claim 8,10 claims 8, 10 are rejected based on a rationale similar 
to the one used to reject claim 1 above. With respect to the limitations "digitizing the 
DPSK input signal" see Hendrickson et al., (column 10, line 33, 45-47, conversion of 
signal 159 to digital logic levels) and "filtering the I and Q components of the DSPK 
input signal to remove noise" see Fig. 3A, integrate and dump filters 310 of Hendrickson 
et. al.,) 

With respect to claims 9, 11-12, 14 these claims are rejected based on a 
rationale similar to the one used to reject claims 3,2,5, 7 respectively above. 

With respect to claims 15-19 these claims are rejected based on rationale similar 
to the one used to reject claims 8-12 respectively. 
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6. Claims 6, 13, 20-21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hendrickson et al., (U.S. 6,055,281) in view of Chung et al., (U.S. 2004/019655), 
Applicant's admitted prior art of the instant application (hereafter referred to as AAPA), 
Huang et al. (U.S. 5,991 ,289) as applied to claims 1,8,15 and further in view of 
Legrand et al., (U.S. 6,674,822). 

With respect to claim 6, neither Hendrickson et. al., or Chung, or AAPA or 
Huang et al. disclose: wherein the optimal sample calculation circuit determines the 
optimal sample as the sample associated with a peak amplitude of the combined in- 
phase and quadrature components of each sample in each symbol interval. 

In the same field of endeavor, Legrand et. al., disclose: wherein the optimal 
sample calculation circuit determines the optimal sample as the sample associated with 
a peak amplitude each sample in each symbol interval (see column 1, lines 62-67, 
column 2, lines 7, column 3, lines 40-42, where the sample (and subsequently the 
sampling instant) with the maximum value is determined and keeps updating). At the 
time of the invention, it would have been obvious to a person skilled in the art at the 
time of the invention, to use the teachings of Legrand in the system of Hendrickson et. 
al.,, to determine the optimal sample as the sample associated with a peak amplitude 
(maximum value) of the combined in-phase and quadrature components of each 
sample in each symbol interval. The benefit of using the teachings of Legrand et al., in 
the system of the Hendrickson et. al., (to perform best sample selection) include: limiting 
the number of computations and operating costs (see column 1 , lines 49-51 of Legrand 
et. al.,) 


Application/Control Number: 10/615,880 Page 13 

Art Unit: 2611 

With respect to claims 13, 20 these claims are rejected based on a rationale 
similar to the one used to reject claim 6 above. 

With respect to claim 21 , Hendrickson et al., disclose: further comprising means 
for removing glitches caused by phase transients between symbols (see Fig.3A, 
integrated and dump filters for I and Q components). 

Allowable Subject Matter 

7. Claim 22 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kim (U.S. 7,058,151) 
Dick et. al., (U.S. 7,103,027) 
Chung et. al., (U.S. 7,164,731) 
Huang et al., (U.S. 5,991,289) 
Tsuda et al., (U.S. 5,313,493) 
LaBerge et al., (U.S. 5,142,287) 
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9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 


Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SOPHIA VLAHOS whose telephone number is 
(571)272-5507. The examiner can normally be reached on MTWRF 8:30-17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 


/SOPHIA VLAHOS/ 
Examiner, Art Unit 2611 
6/11/2008 

/Mohammad H Ghayour/ 

Supervisory Patent Examiner, Art Unit 2611 


